Enhancement of Vascular Smooth Muscle Contractility by Alterations of Membranous Architecture.
Plasma membrane (PM) of smooth muscle cells hosts channel molecules regulating the flow of various ions. An intact architecture of PM is essential to orchestrate proper channel functions in order to complete agonist-mediated contraction, which includes Ca2+ release from the sarcoplasmic reticulum (SR) to initiate contraction, and subsequent Ca2+ refilling into SR through PM to sustain muscle contraction. The Junctional Complex (JC), comprising of junctional SR, and its apposing PM and neighboring caveolae, provides a quasi-enclosed microdomain housing receptors as well as ion channels and also restricting ion diffusions into the cytosol so the cell achieves optimal performance. The spatial arrangement of the JC is believed to ensure an uninterrupted Ca2+ cycling route. Full understanding of the functional role of the JC is the key to elucidating the contractile mechanisms of vascular smooth muscle and the physiological function of vessel contraction. The JC can be further divided into two sub-divisions, namely the PM-SR and caveolar regions. Previously, we demonstrated the role of the PM-SR region in the initiation of muscle contraction using pharmacological tools on the inferior vena cava (IVC) of rabbit. In the current study, we further dissected the caveolar region using a cholesterol-disrupting agent to investigate the role of the caveolar region. We conclude that disruption of the caveolar region in rabbit IVC smooth muscle results in augmented muscle contraction in response to adrenergic stimulation and the altered Ca2+ signaling may underlie the augmented contractility. Anat Rec, 302:186-192, 2019. © 2018 Wiley Periodicals, Inc.